Short-chain organic acids result from the various types of fermentation by anaerobes. These acids can be identified by gas-liquid chromatography (2) . Although this technique is very useful in identifying specific groups or species, it can be of limited value within certain genera, since many species are known to produce the same acid pattern. Recently, several laboratories have identified one compound, phenylacetic acid (PAA), that can facilitate intragenus identification, particularly in the family Bacteroidaceae.
PAA can distinguish Bacteroides vulgatus (PAA negative) from all the other species of the fragilis group (7, 11) and B. gingivalis from nonoral isolates of a closely related species, B. asaccharolyticus (5, 8) . The compound has also been found in B. ruminicola (1), B. melaninogenicus subsp. macacae (5) , and Clostridium botulinum type G (9). More recently, PAA has been found in other species of Clostridium (M. Dezfulian, G. L. Lombard, R. J. Landry, and V. R. Dowell, Jr., Abstr. Annu. Meet. Am. Soc. Microbiol. 1981, C57, p. 272). PAA has been shown to be the main end product of phenylalanine metabolism with ruminal contents (6, 10) .
The purpose of this work was to survey a wide range of anaerobes for the production of PAA, using two different techniques. This would permit us to determine whether the production of PAA can serve as a taxonomic character for easier intra-and intergenus identification.
The bacterial strains used, the number of each strain tested, and the sources from which they were received are listed in Tables 1 and 2 . All of the isolates were grown and maintained in a modified Trypticase (BBL Microbiology Systems, Cockeysville, MD.)-yeast extract (TYE) medium originally described by Gibbons and MacDonald (3) . The medium (pH 7.0) consisted of Trypticase (17 g/liter), yeast extract (3 g/liter), K2HPO4 (2.5 g/liter), and NaCl (5 g/liter), supplemented with hemin (5 p.g/ml) and vitamin K (10 ,ug/ml). In one experiment, glucose was added (0.2, 0.5, and 1% final concentration) to the enriched TYE. All of the isolates were identified by procedures already described (4), including fatty acid determinations. All of the strains tested were grown at 37°C in an anaerobic chamber (Coy Laboratory Products, Ann Arbor, Mich.). The cultures were tested for PAA production after 48 h and in some cases after 5 days.
Two methods of analysis were tested. The first method was based on the methylation and extraction procedures described by Holdeman et al. (4) . In this method, the samples were separated in a coiled glass column (1.8 concentration range tested, 10 to 500 ,ug/ml) standards were prepared in distilled water or added to an uninoculated medium and acidified, methylated, and extracted by the procedure described by Holdeman et al. (4) for nonvolatile fatty acids. The second method was described by Yamada and Carlsson (12) . In this case, a one-ninth volume of freshly prepared 25% (wt/ vol) m-phosphoric acid was added to the supernatant of the cultures, and a 5-,ul sample was injected directly into a coiled column (1.8 m by 3 mm [inner diameter]) packed with Chromosorb 101 (100 to 120 mesh; Johns-Manville Corp.). The samples were run isothermally at 200°C, with the inlet at 200°C and the detector block at 240°C. Attenuation was 1,024. For this method, the standards were prepared in the same way as in the first method, except that they were not methylated or extracted. All samples for both methods were analyzed in a Hewlett-Packard model 5830A gas chromatograph equipped with a hydrogen flame ionization detector. Peaks were recorded and integrated with a HewlettPackard GC terminal model 18850A (chart speed, 2.5 cm/min).
We were unable to detect PAA by the method described by Yamada and Carlsson (12 (1) found that B. ruminicola produces increased quantities of PAA when the glucose content in the medium is increased. This last observation could explain the low values found for the PAA-positive strains other than B. gingivalis and asaccharolytic black-pigmented Bacteroides spp. isolated from animals. However, in one experiment, we added glucose to the medium and tested three species, B. fragilis, C. difficile, and C. sordellii, for PAA production. The results showed no increase in PAA production for the Clostridium strains in the glucose-supplemented medium. However, the B. fragilis strain tested showed highly reduced levels of PAA when grown in higher concentrations of glucose. This supports the observation of Van Assche (11), who found that some members of the B. fragilis group produced more PAA in a peptone-yeast extract medium without glucose.
Of the clostridia tested, seven species were found to produce PAA. It butyric, isovaleric, valeric, and isocaproic acids. The one result that is still unexplained is that oral black-pigmented Bacteroides strains produce much more PAA than do the other PAApositive species. The quantities involved are so large that there is a possibility that the compound could be used as a diagnostic tool in oral infections involving these bacteria. We are currently investigating this possibility and are studying the metabolism of PAA in B. gingivalis. 
